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Duri:-.g tho :p:ot mcnth, on t.ha baai6 or c:ullu~Asina ProceH Chemiet.ry- Unit reeulta;-:--"'.' ·. 
·t.esta have been conducted in the UR Plant in an attempt ~o improve strontium 90 ,··. ·, 
scaveng1na· by- the addition ot ca1ciutr. n1tn.te to 'the temcyanide ac,i;veri6ed valite~""'' " . 
These teats indicated that calcium nitn.te (vaete concentration 0.016 M) added to ,.-· ·· 
the ecavenged v.aate at 9~? impDvea the •trontiuni aca~ing three to-six told, _,, -_ 
provided the_ pH 1& controlled in the range o! eight to ten. Since theee te11t11 · 
demonstrate that the addition or calcium improvee' the 111!ron.tium w·, and since pre:.:. ···- -
limi,1ary soil column teats indicate no adverse soil adeorption etf'ectli., it is - :__- · ·
recotnmended that sufficient calc!wn be rout1nely '~dded to the UR Plant waste at 
at temperature of 90 C 1n tank 9-7 (conc~ntrated 1~ete receiver) to produce a 
0.016 t Q,003 ~ calcium concentration 1n t.he dilute waeti. - · _-
Dhcustiion 

..:. 
:. - ~ --,;. ____ --

Laboratory Studies 
- --·,.:..:--..-. 

The Process Chemistry Laboratory baa completed eeverai studies ove~ the past tvo 
mnnt.hA; l\1mPn "t. tmr,.(lvjng ";trontiU!I!. 90 9C&Ve?ll;ing. 'l'hoite atudiea were per.tamed 
uains actUAl UR Pl~nt &cld waet,e and show that i~creaeeA KJ+Fe(CN)6 and NiS04, or 
r"'e++ r.onc e nt.rl'lt1oos, or isotopic dilution or strontium ao not give any aiguiticant 
imprnv~m~nt in strontium 90 remov~l . On the other h&nd, atudiea, using calcium as 
a ouPJ,le mentat scavengi ng agent, &how that c!llcium. Will lower t h~ ··ro""iidual 111.ron- -
tium _JO_ c:-o!lc~~t~_~t~ 0 ~21 . A s1.Jl!Wlry of the l e..bor~tory data is -: _ - -
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Conditions& (l) 

(2) 

I, QO 
Use of Calcium to Remove sr-

I • 

Acid waste compoa1t1on, PO~•, 0.12 ! 
NanA - 3.4 M 
Br~, 55 --"(C/ml. 

i ; 

Acid vaete waa butted11to o.OO,-K]tb.Fe(Clf)'5, . 'then ::·-~ 
neutralizd and bu.tted to 0.005-M N1S04. Ca(NO~ . . · 
was then added to tne , .waste, Yi tli reaulta a, to 1'11 

Final Concentration 

0.00 (control) 
0.001 
0.002 
0.004 
o.008 
o.ol.6 
0.03 
0.03 
0.03 

Plant Studies 

3.0 
2.69 
1.96 
1.oa 
0.71 
0.36 
0.25 
0~01 
o,47 

R!! 
9.0 
9.0 
9.0· 
9.0 
9.0·· 
9.5 
9.5 
9.4 
7.6 

30 
30 
30 
30 
30 
30 
30 
90 
90 

' .. 
Tb.esa labvratol"y studies .ere aui,plument&d by th.N_e ua Pl.A1'1t t.eah coAdw:tec1 ~ .. ~ 
tack 4-6 ('uatc:h aize wn.a ll,500 gallons). The re•u1t• or tha pl.mt te•t• ~_;., : " 
summarized belov and ahov that atrontiua 90 decontaminati,S)n . 1, s.ided b7 the ' ad, . · 
tion nf calcium, provided t'he pR ot the va1te 1• controlled between eight and te 
At 90 C, a aix told improvement in rem.oval ot strontium va11 attained by tte a441:_ 
tion ot cal.c:lum (t1nal solution concentrat'ion o.ol.6 M). At 3G c, only a tour t ' 
five fold improvement vaa attained. Volume meaaure~nt• ot the sludge that vi~.i:.illlRII 

be formed when calcium 11 added to tl..e waste have not been made, but it ia ellpec\i 
that the f'1nal volume of sludge (both rerrocyanide and calcium 1cavenger) tormed:· .· 
vill be between 10 and 15 volume per cent o"l -che vaate. · 

UR Pl.ant 
Calcium Teat to Aid Removal. ot Strontium 20 

Teat Conditions 

Test No. Sample E!! sr9o ,_-!l_cLm.1. DP' 
. . Remarks 

l Before Ca 7.55 0.80 Room. teJIIPerature 
Arter Ca 7.60 0.72 1.12 
Arter Ca 7.90 o-.7r · l.12 
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Teat No. 

2 

CtlPlllY 

SalllJ)le 

~ore Ca 
At~r Ca 
Atter CII 
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,; Dr Remark• 
- · • • • # ' ~ ~~ • .~~ . 

·· ltoaa teaperature- . 30 · · .. ~ ·~ 
··"""-"'· 

-
i 

Sur.pl• •ettle4 an a 
·, 24 h.our• -~'-·~ -- -- - .,, .,, -

- - - -- ,,. ... . "'C.9Jf, 

l!etorv Ca 6.6 4.91 bated to 90 C bet. 
Atter ca 8,4 0.79 6.2i.. add1q cale1,n · •. ·; -. · ; -.-: 

::c: :: :::::~. w •ix told 1mFro"~nt in- tho 1t~ont1i ' ~ 4o:t.-~, .1 : 

3. 

1nat1on tactor vou.1.d be expected by the routin,a addition ot• 0.016 .. j: 0.003 M oal1llU11& ·• • ·:1· 
to the concentrated UR Plant vaate it the va•te b held ~at 90 0 and the pE-1• co "· : · 
tro~d bet-ween eight and ten. ' ' · - ~ : . ::;:i~ 

. ·9i 
With the imprond pH control. presently- achieved · in tl'.e primary 1aaveng1J!g op,ra~:l«. 
and the thl'eo to 1ix told improvement vh1Qh ahoµ.l.d reaul~ tl"Olll e2."1.a1ua acaw_._-._,l,;..1.11 
it 11 expected that the 1trontiU11. concentration 7' the •lll)ernatant v1_11 be red,io="'~~~ 
su:ttiai~ntly (to lees than 0.5 m1crocur1ea/ml) ~~ 1J111ure: ~~i~ [~1fil,~. 

!2:_ant Operating Condition• and Bquipment Change• 

The cal.aium ehou1d be ad,ed to the waste &tter tbe waste evaporator · to a-roid p~~---:~-tlj-~• 
ca1cium.·sa1t precipitation on the eYaporator tu.bee, It 1• euggeated that the o· · 1 · 
be added aontinuoual;y to tank 9-7 (vaete evaporator receiver) VS.th ~ ,rute be~ 
90 c. The waste ahould be •sitated ~ontinuoue~ with a m1D1JDU!I wlwne in 9-T ot•' 111'M~ 
3,000 gallons to insure good m1X1ng at calcium, Dickel 11ultate, aD4 VMte. ~~- , ·. r_ 
tor;y studiee indicate that the addition ot calcium nitrate and n1.~kel._aulfate t.1 ~ --.; 
waste !'itn~t-~0111117., but through separate linH, Yill give 1atilltaotory •trontl~i·· 
90 Nm.oval. Addition ct ~alc1\Ull nitrate and Dinkel •uUate through a cmaou •;u.ni..:£;..,~~ . 
. vill aausa the line to plug Yith calcium 11uU'ate~ In orjer to add ~• ~alc1uza .~vat• ~ 
solution to tank 9-7 from the X-09 ecal.e tank, b~t not through the nickel. ault~'f.., :· 
addition line, a connection tram the X-09 manUo;Ld to Cell l.8, wall ~scle 60 . -~,,.!'./! 
be 1n•talled., and in Cell 18, r. nev Jumper 1• required traa vaU uozsle 6o to 9~1 .. : ..• ~
tank nozzleO. (See P'igure II tor 11 •ketch of nev piping.) . -~ ~_.i, 

The calcium Ditrate oolution can be p~ared 111 tho va•~ 1olut1on---t~ (203) by· -~J. 
diaaolving calcium carbonate (Umeatone) 111 60 ~r cent nitric &aid (ratio ot lOQ.· _ . .' 
poun4t1 ot l~11tl)ni, tor eaol\ 200 pound• ot 60 per cent; n'ttria &014),· (B},ec1f1o -~ l __ _ _ 

gravity vs vei@ht per cent do.ta in Figure I.) The aal.ci~ Ditrate may be ·trau-
:erred to the X-09 acale tank atter the va11h •olution heade:i- 11 connected to the 
X-09 scale tank chemical addition IIADitold, It 1• expected -~hat the cert ot tl1e .•· ··. · 
equipment modifications Will not exceed •2,000. · · - .... -T•:.,;,...;.;.;"-: .':. 

•; r "• •• 

Coat ot Chemicala 

On :the ba• ie ot o.ol.6 M cal.cium and a vaete volume ot 91 200 gallons pe.r ton ot ~ 
proceHed, 115_ pound• ot a&l.c1ua carbonate and 145 pound• ot 100 per 0111t Ditl'ia ~i.ci«-. _, --. ~. 
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vill be used for each ton or uranium proceased. These chemical• v1l.l. cost &bouti~'~~"-
$6. 70 for each ton ot uranium proceHed1 or $0.00073 per gallon ot va1te. ~~-~ :. 
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